Insulin-like growth factor-I induces early osteoblast gene expression in human mesenchymal stem cells.
Human adult mesenchymal stem cells (hMSCs) differentiate into an osteogenic lineage if the appropriate differentiative cues, such as dexamethasone or bone morphogenetic protein 2 (BMP-2), are present. This study was undertaken to determine the role of insulin-like growth factor I (IGFI) in the regulation of early osteoblast differentiation in hMSC. Previous studies have shown that IGF-I, regulates bone formation and remodeling by participating in the differentiation of mature cells of osteoblast lineage. We hypothesized that IGF-I exerted its effects early, but the effects were too subtle to be detected. Therefore, engineered hMSCs to produce IGF-I via adenoviral transfection and used quantitative real-time PCR (qPCR) to assess marker gene expression. Here we show that IGF-I up-regulates Type I collagen, Runx2, and alkaline phosphatase (Alp) gene expression in hMSCs, genes indicative of early osteogenic differentiation. We also observed mineral deposition in the absence of dexamethasone (Dex) in hMSC cultures treated with recombinant human BMP-2 after transduction with Ad-IGF-I. In conclusion Igf-I transduction up-regulated markers of osteoblastic differentiation and in conjunction with recombinant BMP-2-induced matrix mineralization independently of Dex (see Salasznyk et al., Stem Cells Dev 14(6):608-620, 2005, this issue).